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[Name of Document] CLAIMS 
[Claim 1] 

An ultrasonic diagnostic apparatus comprising: a 
tomographic image structuring unit that transmits ultrasonic 
waves to an object from a probe, receives reflected echo 
signal corresponding to transmission of the ultrasonic waves, 
and structures a tomographic image; an elastic image 
structuring unit that measures a displacement of the tissue 
of the object on the basis of the reflected echo signal to 
obtain the amount of strain; and structures a color elastic 
image; and a display unit that the tomographic image and the 
color elastic image, 

wherein the elastic image structuring unit has a color 
setting portion that arbitrarily sets a hue of the color 
elastic image. 
[Claim 2] 

The ultrasonic diagnostic apparatus according to Claim 
1, further comprising: a pressure gauge that detects a 
pressure between the object and the probe, 

wherein the elastic image structuring unit calculates 
an elastic modulus on the basis of the pressure and the 
amount of strain, and the color setting portion sets the hue 
of the color elastic image in accordance with the elastic 
modulus . 
[Claim 3] 
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The ultrasonic diagnostic apparatus according to Claim 
1 or 2, wherein the elastic-image structuring unit has 
boundary-portion setting means that arbitrarily sets the 
strain or a boundary portion of the elastic modulus on the 
color elastic image, and displays the boundary portion. 



[Name of Document] SPECIFICATION 

[Title of the Invention] ULTRASONIC DIAGNOSTIC APPARATUS 
[Technical Field] 
[0001] 

The present invention relates to an ultrasonic 
diagnostic apparatus that displays an. ultrasonic image of a 
diagnostic portion of an object with ultrasonic waves, and 
in particular, to an ultrasonic diagnostic apparatus that 
displays images on strain or elastic-modulus. 
[Background Art] 
[0002] 

An ultrasonic diagnostic apparatus measures an 
ultrasonic reflectance of the tissue in an object with 
ultrasonic waves, and displays a tomographic image of the 
reflectance of a diagnostic portion with it as luminance. 
In recent years, in the ultrasonic diagnostic apparatus, the 
correlation between images is obtained, the amount of motion, 
e.g., the amount of displacement of the tissue is spatially 
differentiated, and the strain is measured- Further, a 
pressure is changed to the tissue as the diagnosis of the 
tissue to measure the elastic modulus, and strain or elastic 
modulus is displayed as an image. The image is added with 
information on the hue of red, blue, and the like, depending 
on the amount of strain or the elastic modulus of the tissue 
and is displayed. A hard region of the tissue is mainly 
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displayed, thereby easily diagnosing the tumor spread or 
tumor size (e.g., Patent Document 1). 

[Patent Document 1] JP 2000-60853 A 
[Problems to be Solved by the Invention] 

[0003] 

However, in the conventional ultrasonic diagnostic 
apparatus, the color is allocated to the level of the strain 
or the elastic modulus upon setting the elastic modulus as 
color images with gradation, and the color allocation is 
fixedly determined. Therefore, the shape of the tumor is 
varied depending on individuals, portions, and a condition 
of the disease. Since the boundary of the best color is 
different depending on the examined object portion, a 
boundary portion is not displayed. Further, since a hard 
region is mainly displayed with emphasis using blue in the 
ultrasonic diagnostic apparatus, a soft portion is not 
displayed and both the hard region and the soft portion are 
not properly observed. As a consequence, it is not 
identified how the hard region existing around the tumor, 

such as the cancer, is spread to the size of the tumor. 

Thus, there is a danger that it is impossible to accurately 

determine the extirpation range. 

[0004] 

Then, it is an object of the present invention to 
accurately display a soft portion, a hard region, and the 
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level of the elastic modulus with the luminance or hue 
corresponding to the strain or elastic modulus. 
[Means for Solving the Problems] 
[00053 

In order to solve the problem, the present invention 
has the following structure. 
[0006] 

An ultrasonic diagnostic apparatus comprises: a 
tomographic image structuring unit that transmits ultrasonic 
waves to an object from a probe, receives reflected echo 
signal corresponding to transmission of the ultrasonic waves, 
and structures a tomographic image; an elastic image 
structuring unit that measures a displacement of the tissue 
of the object on the basis of the reflected echo signal to 
obtain the amount of strain; and structures a color elastic 
image; and a display unit that the tomographic image and the 
color elastic image. In the ultrasonic diagnostic apparatus, 
the elastic image structuring unit has a color setting 
portion that arbitrarily sets a hue of the color elastic 
image. The ultrasonic diagnostic apparatus further 
comprises: a pressure gauge that detects a pressure between 
the object and the probe. The elastic image structuring 
unit calculates an elastic modulus on the basis of the 
pressure and the amount of strain, and the color setting 
portion sets the hue of the color elastic image in 
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accordance with the elastic modulus. Further, the elastic- 
image structuring unit comprises boundary-portion setting 
means that arbitrarily sets the strain or a boundary portion 
of the elastic modulus on the color elastic image, and 
displays the boundary portion. 
[Advantages] 
[0007] 

As described above according to the present invention, 
an examiner easily finds the tumor by displaying a 
diagnostic image depending on the luminance or hue 
corresponding to the strain or elastic modulus. 
[Best Mode for Carrying Out the Invention] 
[0008] 

Hereinbelow, a description will be given of embodiments 
of the present invention with reference to the attached 
drawings . 

As shown in Fig. 1, an ultrasonic diagnostic apparatus 
comprises: a probe 2 that comes into contact with an object 
1 and is thereby used; a transmitting circuit 3 that 
repeatedly sends ultrasonic waves to the object 1 via the 
probe 2 at a time interval; a receiving circuit 4 that 
receives reflected echo signals on time series generated 
from the object 1; and a phasing and adding circuit 5 that 
phases and adds the received reflected echoes and generates 
RF signal data on time series. Further, the ultrasonic 
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diagnostic apparatus comprises: a tomographic image 
structuring unit 6 that structures a gray tomographic image, 
e.g., a monochrome tomographic image, of the object 1 on the 
basis of the RF signal data output from the phasing and 
adding circuit 5; and an elastic image structuring unit 7 
that measures the displacement of the tissue of the object 1 
from the RF signal data of the phasing and adding circuit 5, 
obtains elastic data, and structures a color elastic image* 
Furthermore, the ultrasonic diagnostic apparatus comprises: 
a switching adder 8 that changes a rate between the 
monochrome tomographic image and the color elastic image and 
synthesizes the images; and an image indicator 9 that 
displays the synthesized images* 
[0009] 

The probe 2 comprises a plurality of vibrators, and has 
a function for receiving and transmitting ultrasonic waves 
via the vibrators to/from the object 1 with electronic beam- 
scanning* The transmitting circuit 3 has a function for 
generating transmitting pulses to generate ultrasonic waves 
by driving the probe 2, and for setting the convergent point 
of the sent ultrasonic beams with an arbitrary depth. The 
receiving circuit 4 generates an RF signal by amplifying, 
with predetermined gain, the reflected echo signals received 
by the probe 2. The phasing and adding circuit 5 controls 
the phase by inputting the RF signal amplified by the 
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receiving circuit 4, forms ultrasonic beams converged at a 
plurality of convergent points , and generates the RF signal 
data . 

[0010] 

The tomographic image structuring unit 6 comprises a 
signal processing portion 10 and a monochrome scan converter 
11. Herein, the signal processing portion 10 receives the 
RF signal data from the phasing and adding circuit 5, 
performs signal processing, e.g., gain correction, log 
compression, detection, edge enhancement, and filtering 
processing, and obtains tomographic image data. Further, 
the monochrome scan converter 11 comprises: an A/D converter 
that converts the tomographic image data from the signal 
processing portion 10 into a digital signal; a plurality of 
frame memories that store a plurality of pieces of the 
converted tomographic image data on time series; and a 
controller. The monochrome scan converter 11 obtains, as 
one image, tomographic image frame data in the object 1 
stored in the frame memory, and reads the obtained 
tomographic frame data synchronously to a TV signal. 
[0011] 

The elastic image structuring unit 7 comprises: an RF 
signal selecting portion 12; a displacement calculating 
portion 13; a strain calculating portion 14; an elastic data 
processing portion 15; and a color scan converter 16, and is 
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branched at the latter part of the phasing and adding 
circuit 5. The color scan converter 16 is connected to an 
operating unit 17, and can control the hue of the elastic 
image from the operating unit 17. Although not shown, a 
pressure gauge is attached to the probe 2 having a pressure 
measuring portion (not shown) that measures a pressure for 
pressing the probe 2 to the object 1. 
[0012] 

The RF signal selecting portion 12 comprises a frame 
memory and a selecting section. The RF signal selecting 
portion 12 stores, to the frame memory, a plurality of 
pieces of the RF signal data output from the phasing and 
adding circuit 5, and selects one set, that is, two pieces 
of the RF signal frame data from the stored RF signal frame 
data* For example, the RF signal selecting portion 12 
sequentially assures, in the frame memory, the RF signal 
data on time series generated on the basis of a frame rate 
of the image by the phasing and adding circuit 5. In 
accordance with an instruction of the control unit (not 
shown) , RF signal frame data (N) currently-assured is 
selected by a selecting portion, as first data. 
Simultaneously, one piece of RF signal frame data (X) is 
selected from the RF signal frame data (N-l, N-2, N-3, N- 
M) that have been assured- Herein, reference symbols N, M, 
and X denote index numbers which are natural numbers and are 
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added to the RF signal frame data. 
[0013] 

The displacement calculating portion 13 obtains the 
displacement of the tissue from one set of the RF signal 
frame data. For example, the displacement calculating 
portion 13 performs one-dimensional or two-dimensional 
correlation processing of one set of the RF signal frame 
data (N) and (X) selected by the RF signal selecting portion 
12, and obtains the displacement or a motion vector of the 
tissue corresponding to the tomographic image, that is, the 
distribution of one-dimensional or two-dimensional 
displacement on the displacement direction and the amount of 
displacement. Herein, a detecting method of the motion 
vector includes a block matching method and a gradient 
method. Further, according to the block matching method, 
the image is divided into blocks comprising NxN pixels, 
attention is paid to the block within an interest region, 
the block that is the most approximate to the block to which 
the attention is paid is searched from the previous frames, 
and a sample value is determined on the basis of the 
prediction coding, that is, the difference, by referring to 
the searched block. 
[0014] 

At this time, strain data can be calculated by 
spatially differentiating the amount of motion, e.g., the 
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displacement of the tissue. Further, the data on the 
elastic modulus can be calculated by dividing the change in 
pressure by the change in amount of motion. Reference 
symbol AL denotes the displacement measured by the 
displacement calculating portion 13, and reference symbol AP 
denotes a pressure measured by the pressure measuring 
portion (not shown) . Since strain (S) can be calculated by 
spatially differentiating AL, the strain (S) is obtained by 
an expression of S=AL/Ax. Further, Young's modulus Ym of 
the elastic modulus data is calculated by an expression of 
Ym - (AP)/(AL/L) . Since the elastic modulus of the tissue 
corresponding to the point on the tomographic image can be 
obtained from the Young's modulus, the two-dimensional 
elastic image data can be continuously obtained. Note that 
the Young T s modulus is the ratio of a simple strain applied 
to a substance to a strain caused in generated in parallel 
with the strain. 
[0015] 

The elastic data processing portion 15 comprises a 
frame memory and an image processing section, assures the 
elastic frame data output on time series from the strain 
calculating portion 14 to the frame memory, and performs the 
image processing of the assured frame data with the image 
processing section in accordance with an instruction of a 
control unit (not shown) . 
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[0016] 

The color scan converter 16 converts the elastic frame 
data from the elastic data processing portion 15 into hue 
information in accordance with a color conversion table. 
That is, the color scan converter 16 converts the elastic 
frame data into the hue information comprising three primary 
colors of light, i.e., color codes of R (Red), G {Green), 
and B (Blue) . For example, the color scan converter 16 
converts the elastic data with large strain into the red 
code and simultaneously converts the elastic data with small 
strain into the blue code. Note that the tones of red (R) , 
green (G) , and blue (B) are allocated to 256 steps, and a 
tone "256" means the display operation with large luminance 
and, on the other hand, a tone "0" means that the image is 
not displayed . 
[0017] 

The switching adder 8 comprises: a frame memory; an 
image processing section; and an image selecting section. 
Herein, the frame memory stores tomographic image data from 
the monochrome scan converter 11 and elastic image data from 
the color scan converter 16. The image processing section 
adds and synthesizes the tomographic image data and the 
elastic image data assured in the frame memory with a 
setting ratio in accordance with an instruction from the 
control unit (not shown) . Luminance information and hue 
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information of the pixels of the synthesized image is 
obtained by adding information on the monochrome tomographic 
image and information on the color elastic image with the 
setting ratio. Further, the image selection section selects 
an image to be displayed on the image indicator 9 from the 
tomographic image data and the elastic image data in the 
frame memory and the synthesized image data in the image 
processing section in accordance with an instruction from 
the control unit (not shown) . Note that the tomographic 
image and the elastic image may be individually displayed 
without synthesis * 
[0018] 

Next, a description is given of the operation of the 
ultrasonic diagnostic apparatus with the above-mentioned 
structure. In the ultrasonic diagnostic apparatus 1, the 
transmitting circuit 3 repeatedly sends ultrasonic waves to 
the object 1 via the probe 2 that comes into contact with 
the object 1 at the time interval, the receiving circuit 4 
receives the reflected echo signals on time series generated 
from the object 1, and the RF signal data is generated by 
phasing and addition. The tomographic image structuring 
unit 6 generates a gray tomographic image, e.g., a 
monochrome B-mode image on the basis of the RF signal data. 
In this case, the scanning operation in a predetermined 
direction is performed with the probe 2, thereby obtaining 
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one tomographic image. The elastic image structuring unit 7 
generates a color elastic image on the basis of the RF 
signal data that is phased and added by the phasing and 
adding circuit 5. The switching adder 8 adds the obtained 
monochrome tomographic image and the color elastic image and 
generates the synthesized image thereof- Herein, a 
description is given of an example of processing of the 
switching adder 8 according to the embodiments. 
[0019] 

Hereinbelow, the tomographic image data input to the 
tomographic image structuring unit 6 is tomographic image 
data i, j and tomographic image data input to the elastic 
image structuring unit 7 is elastic image data i, j. 
Subscripts i and j denote coordinates of data components. 
As mentioned above, the tomographic image data and the 
elastic image data include the luminance information and the 
coordinate information, corresponding to the image display 
operation . 

[0020] 

First, the tomographic image data having monochrome 
luminance information is converted into the hue information. 
When the tomographic image data after conversion has the 
same bit length as that of the monochrome luminance 
information, hue data of the converted tomographic image 
data, i.e., three primary-color (R, G, B) data of light can 
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be expressed by the following Expression 1, 
(Expression 1) 

(Tomographic image data R) i,j = {Tomographic image 
data) i/ j 

(Tomographic image data G) i,j = (Tomographic image 
data) i/ j 

(Tomographic image data B) i, j = (Tomographic image 
data) i, j 
[0021] 

Subsequently, the converted tomographic image data and 
the elastic image data are added with a setting ratio (a) 
for synthesis. Herein, the setting ratio (a) is arbitrarily 
set in advance in accordance with the characteristic of the 
tissue and a relationship of Ka<l is established. With the 
setting ratio (a) f the synthesized image is generated as 
shown by the following Expression 2. The synthesized image 
is arbitrarily selected and is displayed on the image 
indicator 9. 

(Expression 2) 

(Synthesized data R) i,j = 

(1-a) x (tomographic image data R) i,j + aX (elastic image 
data R) i, j 

(Synthesized data G) i, j = 

(1-a) x (tomographic image data G) i,j + aX (elastic image 
data G) i,j 
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(Synthesized data B)i, j = 

(1-a) x (tomographic image data B) i,j + aX (elastic image 
data B) i,j 
[0022] 

A description is given of the above-synthesized image 
with reference to Fig. 3. Fig. 3 is a diagram showing a 
display example of the tomographic image, the elastic image, 
and the synthesized image according to the embodiments. An 
image obtained by superimposing the color elastic image to 
the monochrome tomographic image is displayed, and an image 
obtained by synthesizing the monochrome tomographic image 
and the color elastic image by the switching adder 8 is 
displayed. 

[0023] 

Upon obtaining the elastic image, an ROI 50 for 
determining a range for obtaining the elastic image on the 
monochrome tomographic image is set, and the elastic image 
of the ROI 50 is obtained. The ROI 50 is set because a 
region for obtaining the elastic image is limited to the 
depth direction and even when a wide region is obtained, the 
possibility of a large part of regions having noise is high. 
The ROI 50 can be arbitrarily set mainly in the pressing 
direction of the probe to the object in accordance with an 
instruction from the operating unit 17. 
[0024] 
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Herein, a detailed description is given of portions, 
serving as the feature according to the present invention 
with reference to Fig. 2. The color scan converter 16 
outputs, to the switching adder 8, strain data output from 
the elastic image data processing unit or the data on the 
elastic modulus, as the elastic image data including the 
information on the converted three primary colors. The 
color scan converter 16 comprises, as the detailed 
structure: a 256-tone portion 20 that allocates the data to 
three primary colors on the basis of the strain data or the 
data on the elastic modulus; a boundary line control portion 
22 that switches a color range and changes a boundary 
portion in accordance with an instruction from the operating 
unit 17; a color mapping portion 21 that creates a color map 
matching the image from the 256-tone portion 20 and the 
boundary line control portion 22; and an image data output 
portion 24 that outputs the image data from the color 
mapping portion 21 to the switching adder 8. 
[0025] 

According to the first embodiment, a case of displaying 
the strain with colors will be described. As shown in Fig. 
4, first, strain data (S) is obtained every frame on the 
basis of S = AL/AX, and statistical processing of the strain 
in the ROI 50 is performed. On a graph with the abscissa, 
serving as frequency, and the ordinate, serving as strain 
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and, in the statistical processing, the strains 
corresponding to strains in the ROI 50 are distributed, the 
strains are added, and the total amount of strains is 
calculated* An average 30 of the strains is calculated by 
calculation of (the total amount of strain) / (the number of 
pixels) . Colors are allocated in accordance with the 
fractions from a maximum strain value to a minimum strain 
value based on the average 30 of the strains. Specifically, 
the hue information comprising color codes of red (R) , green 
(G) , and blue (B) is allocated to table coordinates 
corresponding to strain values of the memory 31 of the hue 
information stored in the memory provided for the color scan 
converter 16. 
[0026] 

In the case of allocating the colors, upon displaying a 
soft region with a large strain with red, the red (R) is set 
to be large of the red {R) , green (G) , and blue (B) in the 
memory 31. The green (G) and blue (B) are set to be small. 
The resultant elastic image data is outputted to realize the 
allocation of colors. On the other hand, upon displaying a 
hard region with small strain with blue, the blue (B) color 
code is set to be large of the red (R) , green (G) , and blue 
(B) in the memory 31. The green (G) and red (R) are set to 
be small. The resultant elastic image data is outputted to 
realize the allocation of colors. 
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[0027] 

When a hard region widely exists in an ROI 50 and the 
hard region is entirely to be grasped, the color codes are 
set for clear display operation by extending the range of 
blue (B) in the allocation of red (R) , green (G) , and blue 
(B) relative to the strain values in the memory 31 shown in 
Fig. 4(a). Further, in order to clearly display a boundary 
portion 32 between the hard region and the soft region, an 
instruction is input to the boundary line control portion 22 
form the operating unit 17, thereby setting the boundary 
portion 32 between the red (R) and blue (B) to green (G) . 
Furthermore, in order to display the hard region with blue 
(B) and the soft region with red (R) on the basis of the 
average 30 of the strain as center, the hue information in 
the memory 31 is allocated. The elastic image data is 
g enera ted and is displayed on the basis of the allocaton. 
Thus, referring to Fig, 6(a), it is possible to widely 
identify where the hard tissue exists. 
[0028] 

On the other hand, when the soft region exists in the 
ROI 50 and the soft region is entirely to be grasped, in 
order to clearly display the red {R} , the red (R) , green (G) , 
and blue (B) are allocated to the coordinates corresponding 
to the region with small strain in the memory 31 shown in 
Fig. 4 (b) . In order to clearly display the boundary portion 



32 between the hard region and the soft region, an 
instruction is input to the boundary line control portion 22 
from the operating unit 17, and the boundary portion 32 
between the red R and the blue (B) is set to the green (G) . 
The memory 31 is set by narrowing a display range of red R 
so as to display the soft range with red (R) and widely 
display the blue (B) . The elastic image data is generated 
and is displayed on the basis of the allocation, thereby 
widely displaying the blue (B) as shown in Fig. 6(b) and 
using the blue B, as the background of the red (R) * Thus, 
the red (R) to be extracted can be obviously displayed and 
it is possible to easily identify where the soft tissue 
exists. 

[0029] 

Further, when the hard region exists in the ROl 50 and 
is to be grasped, referring to Fig. 4(c), the red (R) , the 
green (G) , and the blue (B) are variably allocated to the 
strain in the memory 31 so that blue (B) is obviously 
displayed. First, in order to clearly display the boundary 
portion 32 between the hard region and the soft region, an 
instruction is input to the boundary line control portion 22 
form the operating unit 17, and the boundary portion 32 
between the red {R} and the blue (B) is set. Further, the 
memory 31 is set by narrowing a display range of the blue 
(B) and widely display the red (R) so as to display the hard 



region with the blue (B) . The elastic image data is 
generated and is displayed on the basis of the allocation, 
thereby widely displaying the red (R) as shown in Fig, 6(c) 
and using the red R, as the background of the blue (B) . The 
blue (B) to be extracted can be obviously displayed and it 
is possible to easily identify where the hard region exists. 

As mentioned above, according to the first embodiment , 
the region with strain to be extracted can be obviously 
displayed by moving the boundary portion 32 between one soft 
region and the. other hard region sandwiched by the boundary 
portion 32. 
[0030] 

According to the second embodiment, a description is 
given of the case of displaying the elastic modulus with 
colors- Unlike the first embodiment, the elastic modulus is 
allocated, in place of the strain. The elastic modulus 
(Young's modulus) Ym is calculated by the expression of Ym = 
(AP) / (AL/L) . As shown in Fig. 5, in the memory 31 provided 
for the color converter 16, the range of calculating values 
of the elastic modulus is divided into a plurality of 
sections, and the color codes of red R, green G, and blue B 
are set to the sections. The hue information corresponding 
to the calculating value of the elastic modulus to be input 
is read from the memory 31 and the elastic image data is 
generated. 
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[0031] 

Herein, when the elastic modulus is widely identified 
in the ROI 50, referring to Fig* 5(a), an instruction is 
input to the boundary line control unit 22 from the 
operating unit 17, similarly to the first embodiment. 
Further, the boundary portion 32 between the red (R) and the 
blue (B) is set to green (G) * Furthermore, the memory 31 is 
set so as to display the region with low elastic modulus 
with the blue (B) and the region with high elastic modulus 
with the red (R) on the basis of the average value of the 
elastic modulus as center. The elastic image data is 
generated and is displayed on the basis of the allocation. 
With the display operation, it is possible to widely 
identify where the region with high elastic modulus or low 
one exists. 
[0032] 

When the region with high elastic modulus is to be 
identified in the ROI 50, referring to Fig. 5(b), an 
instruction is input to the boundary line control portion 22 
from the operating unit 17 similarly to the first embodiment, 
and the boundary portion 32 between the red (R) and the blue 
(B}is set to the green (G) . Further, the memory 31 is set 
so that the region with low elastic modulus is displayed 
with the blue (B) and the region with high elastic modulus 
is displayed with the red (R) on the basis of the region 
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with high elastic modulus as center. The elastic image data 
is generated and is displayed on the basis of the allocation. 
With the display operation, it is possible to identify where 
the tissue with high elastic modulus exists. 
[0033] 

Further, when the region with low elastic modulus is to 
be identified in the ROI 50, referring to Fig. 5(c), an 
instruction is input to the boundary line control portion 22 
from the operating unit 17 similarly to the first embodiment, 
and the boundary portion 32 between the red (R) and the blue 
(B) is set to the green (G) . Further, the memory 31 is set 
so that the region with low elastic modulus is displayed 
with the blue B and the region with high elastic modulus is 
displayed with the red (R) on the basis of the region with 
low elastic modulus as center. The elastic image data is 
generated and is displayed on the basis of the allocation. 
With the display operation, it is possible to identify where 
the tissue with low elastic modulus exists. 

As mentioned above, the region to be extracted with 
elastic modulus can be clearly displayed by moving the 
boundary portion 32 between one region with high elastic 
modulus and the other region with low elastic modulus 
sandwiched by the boundary portion 32. 
[0034] 

According to the third embodiment, a description is 
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given of the case of displaying only a desired region with 
strain or elastic modulus. Unlike the first and second 
embodiments, the allocation of the hue information in the 
memory 31 is changed so as to prevent the display operation 
of a neutral portion 33. An instruction is input to the 
boundary line control portion 22 from the operating unit 17 
and the hue information in the memory 31 is changed, thereby 
extracting only a hard region and a soft region with desired 
strain and only a region with high elastic modulus and a 
region with low elastic modulus. As mentioned above, non- 
display operation of the neutral portion enables data 
without needing the elastic image to be removed and further 
enables the elastic image to be displayed with the removal 
of noise in the unnecessary data. Note that the boundary 
portion 32 may be arbitrarily moved in the vertical 
direction by operating the operating unit 17 or the display 
range may be widened. Further, in the case of strain, one 
of the hard region and the soft region may e displayed. In 
the case of the elastic modulus, one of the region with high 
elastic modulus and the region may be displayed. 
[0035] 

As mentioned above, the soft region is displayed with 
the red (R) and the hard region is displayed with the blue 
(B) on the basis of the amount of strain. However, it is 
obvious that the region may be displayed with any color, 
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irrespective of the above colors- This can be applied to 
the elastic modulus. Specifically, the 256-tone portion 20 
may arbitrarily set the gray of color or may replace the 
gray of scale with a complex color obtained by combining red 
(R) , green (G) , and blue (B) , e.g., black, yellow, or pink, 
thereby displaying a color for easily identifying the soft 
region or the hard region by an examiner. 

Similarly, the boundary portion 32 may be displayed by 
replacing the above colors including the green (G) with a 
neutral color of the red (R) and the blue (B) or a complex 
color obtained by combining the red (R) and the green (G) . 
Further, when the color of the hard region is different from 
that of the soft region, the boundary is clear. Therefore, 
an instruction may be inputted to the boundary line control 
portion 22 from the control unit 17 to control the switching 
operation of colors without displaying the boundary portion 
32. 

[0036] 

The allocation of color codes of red (R) , green (G) , 
and blue (B) in the memory 31 is arbitrarily varied 
depending on the strain or the elastic modulus- Thus, a 
soft or hard region and the level of the elastic modulus can 
be clearly displayed. 
[Brief Description of the Drawings] 
[0037] 
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[Fig, 1] Fig. 1 is a block diagram showing the entire 
structure of an ultrasonic diagnostic apparatus according to 
embodiments of the present invention* 

[Fig. 2] Fig. 2 is a diagram showing the details of the 
ultrasonic diagnostic apparatus according to the present 
invention. 

[Fig. 3] Fig. 3 is a diagram example applied according to 
the present invention. 

[Fig. 4] Fig. 4 is a diagram according to the first 
embodiment of the present invention. 

[Fig. 5] Fig. 5 is a diagram according to the second 
embodiment of the present invention. 

[Fig. 6] Fig. 6 is a display example according to the 
first and second embodiments of the present invention. 

[Fig. 7] Fig. 7 is a diagram according to the third 
embodiment of the present invention. 
[Reference Numerals] 
[0038] 

6: tomographic image structuring unit 

7: elastic image structuring unit 

30: average 

31: memory 

32: boundary portion 

50: region of interest (ROI) 
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[Name of Document] ABSTRACT 
[Abstract] 

[Object] To provide an ultrasonic diagnostic apparatus 
that clearly displays a soft region/hard region and the 
level of the elastic modules in accordance with luminance or 
hue corresponding to strain or elastic modulus. 

[Solving Means] An ultrasonic diagnostic apparatus 
includes a tomographic image structuring unit 6 that 
transmits ultrasonic waves to an object from a probe, 
receives reflected echo signal corresponding to transmission 
of the ultrasonic waves, and structures a tomographic image , 
an elastic image structuring unit 7 that measures a 
displacement of the tissue of the object on the basis of the 
reflected echo signal to obtain the amount of strain and 
structures a color elastic image, and a display unit 9 that 
the tomographic image and the color elastic image* The 
elastic image structuring unit 7 has a color setting portion 
16 that arbitrarily sets a hue of the color elastic image, 
[Selected Figure] Fig. 1 
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